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Abstract
Background: Nutrition information is increasingly provided on pre-packaged foods as a public health measure to
help consumers make healthier food choices. Many studies have looked at the independent effects of three main
sources of nutrition information: the Nutrition Information Panel (NIP), front-of-pack labels and health claims.
However, few studies have considered their interactive effects. A better understanding of how these different
sources of nutrition information interact with each other is important given they frequently appear together on
food packs. There are also policy implications since many countries specifically mandate the provision of an NIP
whenever a health claim is made.
Methods: This paper outlines a protocol for an experimental study assessing how nutrition information (FoPLs, health
claims and NIP), in combination with food type, price and product healthiness interact to affect consumers’ product
evaluations. Consumers’ global impressions, perceptions of healthiness, purchase intentions and assumptions relating
to the amount of the product that is appropriate/desirable to consume will be assessed. The nutrition information
presented will include NIPs, front-of-pack labels (Daily Intake Guide, Multiple Traffic Light system, Health Star Rating
system) and health claims (nutrient content, general level, higher level). A diverse sample of approximately 2000
Australians will be recruited to complete an online survey that will require them to evaluate a range of hypothetical
products with varying nutrition and price attributes. All attribute levels will be fully crossed with each other, resulting in
a full factorial design. This design has not been used in past studies and offers a higher level of control than achieved
previously due to the ability to explore interactions between all attribute levels.
Discussion: Study results will indicate (1) the independent and combined effects of each attribute on consumer
evaluations, (2) which front-of-pack labels are more effective at helping consumers distinguish between healthier and
less healthy foods and (3) how health claims affect perceptions of healthiness. The study will also provide crucial
information on the effectiveness of the new Health Star Rating system, for which quantitative research is currently
lacking.
Trial registration: Australian and New Zealand Clinical Trials Registry ACTRN12616000626460. Retrospectively
registered: 16 May, 2016.
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Background
An unhealthy diet can lead to high blood pressure, high
blood cholesterol, obesity and metabolic outcomes, which
in turn are associated with a range of chronic illnesses
such as coronary heart disease, hypertension, type 2 dia-
betes and some forms of cancer [1]. According to the
most recent Global Burden of Disease assessment, poor
diet is a leading risk factor in preventable morbidity [2].
One public health intervention aimed at promoting the
consumption of a balanced diet that has been widely
adopted across the world is the provision of nutrition in-
formation on packaged foods [3–5].
Nutrition information on food packs
Nutrition information can be presented on food packs in
a variety of formats, such as a nutrition information panel
(NIP; similar to the Nutritional Facts Label), a health
claim and/or a front-of-pack label (FoPL). The NIP typic-
ally appears on the back or side of food packs and details
the levels of key nutrients contained within a product.
The main aim of the NIP is to provide comprehensive in-
formation on the nutrients within a food, with a second
aim being to encourage healthier diets [6]. Worldwide, the
NIP is the most mandated source of nutrition information
to appear on pre-packaged foods [4]. Additional informa-
tion on the contribution of each nutrient to an average
adult’s daily intake is sometimes required, depending on
national regulations.
Health claims are any form of text that appears on packs
promoting the health value of the food based on the level
of a particular nutrient or nutrients. They typically appear
prominently on the front of food packs and are often
employed as a marketing tool [7]. Health claims can gen-
erally be classified into one of three categories: nutrient
content claims (which describe the level of a nutrient
within the food), general level health claims (which relate
nutrients within the food to a health function) and higher
level health claims (which relate a nutrient to a specific
disease)[8]. Regulations around the use of health claims
vary from country to country. For example, in the USA,
Australia, New Zealand, and the European Union, prod-
ucts must meet or exceed a minimum nutrient level to
make a nutrient content claim [9–11]. Many countries
also now require the NIP to be provided whenever a gen-
eral or higher level health claim is made on a product [4].
Studies conducted across numerous countries (e.g., the
USA, the UK, Australia, Germany and the Netherlands)
have found no difference [12–14] or only marginal differ-
ences [15, 16] in the overall healthiness of foods featuring
a health claim compared to similar foods that do not fea-
ture a health claim.
FoPLs provide a summary of key information presented
on the NIP and some additional content (e.g., percentages,
colors, symbols) to help consumers make sense of this
information. The use of FoPLs is voluntary in most coun-
tries. Many different FoPL formats exist in the global
marketplace and within countries [5], which can under-
mine consumers’ understanding and use of FoPLs. They
can generally be categorized on a spectrum from reductive
to evaluative [17]. Reductive FoPLs provide synthesized
information with minimal interpretation, typically by spe-
cifying how the levels of nutrients within a food contribute
to an ‘average’ adult’s recommended daily intake. This
presentation format appears in the Daily Intake Guide
(DIG) used in Australia, the Guideline Daily Amounts
used in the UK and the % Daily Value used in the US.
Evaluative FoPLs provide additional information through
an assessment of the overall health value of the food. For
example, in addition to stating the grams (or milligrams)
of certain nutrients, the Multiple Traffic Lights (MTL)
FoPL also assigns a red, amber or green light based on
whether the nutrient level is deemed high, medium or low
respectively. In this way, the MTL is a nutrient specific
evaluative FoPL. The MTL is currently being used in the
UK and being considered for implementation elsewhere
[18]. The Health Star Rating (HSR) is a newer voluntary
labelling system that is currently being used in the
Australian marketplace. While the HSR contains nutrient
level information, it also provides a global evaluation of
the product through a summary indicator that assigns the
product a rating of half a star to five stars.
Although the aim of nutrition information on food
packs is to help consumers accurately judge the health
value of a food product, this does not always occur. The
NIP can be confusing [19], especially for those with low
literacy and numeracy skills [20], and is used infre-
quently [21–23]. Health claims are often regarded as a
marketing tool [24, 25] and consequently can be viewed
with skepticism [26, 27]. Reviews of the cognitive and
affective effects of health claims conclude that they often
induce a positivity bias. This occurs when the mere pres-
ence of a health claim leads people to think more favor-
ably about a product (even if it is unhealthy) compared
to when there is no health claim [28–31]. Conversely,
numerous reviews have concluded that evaluative FoPLs
can be effective at helping consumers distinguish be-
tween healthier and less healthy foods [32–35].
Independent effects of nutrition information
NIPs, FoPLs and health claims often appear in combin-
ation on products. However, most studies in this area have
focused on the isolated effects of individual forms of nutri-
tion information and either do not include or do not
measure the impact of more than one source of nutrition
information. As a consequence, it is unclear how the com-
bination of such information could influence consumers’
product-related assessments and decisions.
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Existing research on how FoPLs and health claims per-
form in isolation does not provide insight into how con-
sumers reconcile contradictory nutrition information
conveyed on food products. Take the example of an un-
healthy product that features both a health claim and an
evaluative FoPL. The health claims literature would pre-
dict that the product would be evaluated favorably due
to the positivity bias created by health claims [28–31],
while the FoPL literature would predict that the food
would be evaluated negatively because consumers would
be able to accurately interpret the unhealthy profile con-
veyed in the FoPL [32, 33].
Research is therefore needed to identify the trade-offs in-
volved when inconsistent nutrition information is featured
on food products. In one of the few studies conducted in
this area, researchers presented participants with mock
food packs, some of which had been manipulated to depict
conflicting health claims and FoPLs [36]. Participants re-
ported that they would be less likely to use health claims in
their decision-making if evaluative FoPLs were present on
food packs. This finding has implications for policy makers
because if certain FoPLs can prevent consumers being mis-
led about the healthiness of foods with a health claim, the
mandated use of these FoPLs whenever a health claims is
made may have widespread beneficial effects. The next
section reviews the limited research on how consumers re-
spond to the presence of multiple sources of nutrition
information on food products.
Combined effects of multiple sources of nutrition
information
Some laboratory studies have used a randomized con-
trolled design to observe how different nutrition infor-
mation affects participants’ reactions to products that
vary in healthiness. In one study [37], participants
were presented with high- and low-sodium products
bearing an NIP and different combinations of front-
of-pack nutrition information (i.e., FoPLs (DIG or
MTL) and/or health claims). The results showed that
of all the combinations of nutrition information, the
combination of MTL and a ‘reduced salt’ claim led to
the healthiest food choices. In another study [21], par-
ticipants were presented with foods featuring combi-
nations of FoPLs (DIG or MTL) and health claims
and an NIP showing an unhealthy, moderate or
healthy nutritional profile. A positivity bias (in the
form of more positive evaluations) was observed when
health claims appeared on unhealthy products. How-
ever, this effect was cancelled out when MTL (but not
DIG) were present. Furthermore, participants provided
the most accurate evaluations of healthy and un-
healthy products when MTLs were present, regardless
of whether a health claim was present. These studies
suggest that health claims on unhealthy products have
a weaker effect when a FoPL is shown alongside them.
Since only two studies have examined this
phenomenon, further research is needed.
Critique of previous methodologies
The two experimental studies described above are some of
the most rigorously designed studies in the literature. The
main outcome variable in these studies was choice behav-
ior, measured through participant selection of the most
and/or least preferred product. While choice is often used
as an outcome variable because it reflects the behavior
that public health professionals wish to change, it can be
equally important to understand the process by which
consumers arrive at a particular choice. This is an import-
ant outcome variable to measure separately since percep-
tions of healthiness do not necessarily determine choice.
In the present study, participants will evaluate each
individual mock product on a number of dimensions in-
cluding perceived healthiness, taste and quality. They will
also rate their willingness to buy an amount of the product
considered desirable/appropriate to eat. This methodology
complements the discrete choice method by providing
insight into how different on-pack elements affect purchase
and consumption intentions. Furthermore a full factorial
design (in which all levels of all attributes are fully crossed)
will be used which will allow for the testing of all interac-
tions [38, 39]. While the study design will not permit obser-
vation of between-product assessments as can be achieved
with discrete choice approaches, the single-product obser-
vations across an extensive range of variables will provide
novel insights into consumers’ product evaluations.
In addition to taking into account a wider range of out-
come variables, this study will consider other important
but often neglected predictor variables to increase its eco-
logical validity and its contribution to the literature. One
such variable is price, which is generally understood to be
the strongest predictor of pre-packaged food purchases
[40–42]. The supermarket and laboratory studies dis-
cussed above did not incorporate price into their design,
although the supermarket studies excluded foods that
were on sale. If price were to be included in these studies,
along with nutrition information, it would increase realism
and explicate the trade-offs consumers make between
price and healthiness.
Differences in responses to on-pack nutrition information
between adults and children have received very little atten-
tion to date [43]. Given high rates of child obesity and the
increasing role children play in choosing the foods they
consume and their considerable buying power [44, 45], it is
also important to understand how children utilize informa-
tion on food packs when making decisions. A recent report
by the World Health Organization on child obesity recom-
mended that FoPLs that can be easily understood by both
children and adults be more widely applied to foods [46].
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Because of children’s more immature cognitive skills and
lack of acquired health/nutrition knowledge relative to
adults, it cannot be assumed that they will respond in the
same manner to nutrition information. Research suggests
that children (even those as young as 6 years of age) are
capable of using nutrient information to inform their judge-
ments of whether a food is healthy or unhealthy (e.g., fat
and sugar are perceived as unhealthy) [47]. They do, how-
ever, experience difficulty integrating the various compo-
nents of nutrition information on food packs [48],
particularly when it is expressed through daily intake per-
centages [49]. Rather, they tend to be more interested in
the colors and text that appear on the front of packs [50].
Evaluative FoPLs (which often incorporate colors and sym-
bols to reduce cognitive load) and health claims [51] appear
to be easier for children to interpret [43]. Inclusion of child
participants in the proposed study allows assessment of
whether certain labelling schemes either facilitate or hinder
accurate product evaluations by children. Most of the nutri-
tion information research to date involving children has
been in the form of focus groups [43, 47, 48, 50] or choice
tasks [52]. This study will extend the limited literature by
quantifying the extent to which children’s evaluations of
food are affected by on-pack nutrition information and pro-
viding insights into the manner in which labelling and
product attributes influence children [52].
Aims and hypotheses
The study described in this paper will attempt to over-
come some of the design issues of previous studies
(noted above) that limit the generalizability of the results
to the ‘real world’ marketplace. First, unlike the majority
of studies in the literature, all three sources of nutrition
information (NIPs, FoPLs and health claims) will be ma-
nipulated. Second, price will be included as an attribute,
but price differences between products will be kept
within a small range to prevent price from having a dis-
proportionately strong influence on outcomes. Third, all
attributes will have at least three levels to increase real-
ism and provide a more sophisticated understanding of
the trade-offs consumers make when multiple attributes
are present. Fourth, each attribute of interest will be pre-
cisely manipulated and crossed with every level of all
other attributes, resulting in a full factorial design that
allows interaction effects to be tested. Finally, children
will be included in the sample to provide insight into
any differences that may exist between how adult and
child consumers process multiple sources of nutrition
information that are presented simultaneously on food
products. The large number of variables being manipu-
lated and measured along with the diverse sample in-
cluded in this study relative to previous research will
result in a large volume of relevant data which will shed
light on many aspects influencing FoPL effectiveness.
The primary aim of this study is to investigate how nu-
trition information format, healthiness and price interact
to affect overall perception of the product (e.g., per-
ceived healthiness, tastiness, quality) purchase intentions
and the amount of the product considered desirable/ap-
propriate to eat. A secondary aim is to assess the effect-
iveness of the new HSR and its impact on consumer
choice. The recent adoption of this FoPL in Australia
means there is little evidence of its effectiveness and
how it performs relative to other FoPLs [43].
The hypotheses for this study are as follows:
H1a: NIP views will be low across all products
H1b: NIP views will be a weak predictor of overall
product perceptions (particularly perceived healthiness)
and purchase intentions.
H2: Price will be the strongest predictor of purchase
intentions.
H3: Across all conditions, participants will be more
accurate in their perceptions of healthiness when
evaluative FoPLs (MTL or HSR) are present on
packs compared to when a reductive FoPL or no
FoPL is present.
H4: Participants will have lower intentions to purchase
less healthy products when evaluative FoPLs are
present on packs compared to when a reductive FoPL
(DIG) or no FoPL is present.
H5a: A positivity bias will be observed such that
participants will report more favorable product
perceptions, show greater purchase intentions and
select larger portions for consumption for products
featuring a health claim compared to products without
a health claim.
H5b: The positivity bias induced by health claims will
be reduced when an evaluative FoPL is present on the




As shown in Table 1, the nutrition information elements
manipulated in this study will be FoPLs (none, DIG, MTL,
HSR) and health claims (none, nutrient content, general
level, higher level). The food attributes manipulated will
be food type (cookies, corn flakes, pizza, yoghurt), price
(cheap, moderate, expensive) and healthiness (less healthy,
moderate, healthier). All products will feature an NIP
(which is a mandatory feature of product labelling in most
jurisdictions), to enable assessment of whether consumers
who choose to refer to the NIP when evaluating foods re-
spond differently to the experimental manipulations com-
pared to those who do not refer to the NIP. The NIP will
vary according to product type and healthiness (e.g., a dif-
ferent NIP will be shown on the healthy cookies than the
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unhealthy cookies). The design will be full factorial so that
each level of each attribute is crossed with all other attri-
bute levels.
Participants
This study is funded by the Australian Research Council,
the South Australian Health and Medical Research Insti-
tute, the National Heart Foundation, Cancer Council
New South Wales, and Cancer Council Victoria. Ethics
approval has been received from Curtin University
Human Research Ethics Committee (approval reference:
RDHS-11-15). A total of 2004 adult (n = 1512) and child
(n = 492) participants will be recruited through a large
web panel provider. With each participant viewing 8
mock packs each, this will result in at least 25 views for
each of the 576 unique mock pack images. This is in line
with the sample size recommendations for discrete
choice tasks [53]. Previous studies have reported small
to medium effect sizes for the FoPL x healthiness inter-
action on perceived healthiness (ηp
2 = 0.008 [54], 0.01
[55]; d = 0.5 [56]). Thus, a large sample will be employed
to ensure that even small effects are detected.
Children will need to be at least 10 years of age to partici-
pate so they are sufficiently literate to complete the online
survey and are likely to make some of their food selection
decisions and have some influence on household food pur-
chases [52, 57]. Furthermore, this is thought to be the age
around which children develop an understanding of ab-
stract concepts [58]. Quotas will be set based on gender,
age and socioeconomic status (SES) (see Table 2). SES will
be determined based on postcode and the Australian
Bureau of Statistics’ Socio-Economic Indexes for Areas
[59]. Participants under 18 will be intentionally over-
represented through smaller age ranges (i.e., a range of
2 years compared to a range of 10 years) because of the
rapid and substantial cognitive development occurring at
this life stage [60]. The smaller age ranges will provide
insight into how product evaluations and understanding
change from the pre-operational, concrete operational and
formal operational stages [58]. Once a quota has been filled
(e.g., 41 males aged 10–12 years from low SES suburbs have
been recruited), further participants with that demographic
profile will not be able to complete the survey.
Stimuli
The mock packs have been created by a graphic designer
to look similar to existing foods in the market place. An
example pack is shown in Fig. 1. The mock packs will vary
on two three-level attributes and three four-level attri-
butes, resulting in a total of 576 unique images. Partici-
pants will be given the option to view the NIP for each
package by clicking a link that will make the NIP appear
in conjunction with the front-of-pack product image and
the rating scales, allowing participants to provide their rat-
ing while viewing the product and the NIP. This will repli-
cate the in-store experience where shoppers have access at
the point of sale to both the front-of-pack information
and the NIP that is typically located on the back of the
pack, with the latter requiring proactive interrogation.
The duration of time the NIP is open on the screen will
be recorded. Previous experimental studies with adults
and children have successfully used this approach [52, 61].
Food type
The foods to be used in this study include those that both
adults and children are likely to eat and/or buy. Given find-
ings from previous research showing that people feel less
positive towards FoPLs on discretionary foods as opposed
to meals [43], one of the four foods was a discretionary
Table 1 Attributes and levels of attributes manipulated in the
mock packs
Attribute Levels
Front-of-pack label • None
• Daily Intake Guide
• Multiple Traffic Light
• Health Star Rating
Health Claim • None
• Nutrient content claim
• General level claim











Table 2 Target number of respondents by gender, age and SES
Males Females
SES SES
Age (years) Low High Subtotal Age (years) Low High Subtotal
10–12 41 41 82 10–12 41 41 82
13–15 41 41 82 13–15 41 41 82
16–17 41 41 82 16–17 41 41 82
18–25 63 63 126 18–25 63 63 126
26–35 63 63 126 26–35 63 63 126
36–45 63 63 126 36–45 63 63 126
46–55 63 63 126 46–55 63 63 126
56–65 63 63 126 56–65 63 63 126
65+ 63 63 126 65+ 63 63 126
Subtotal 1002 Subtotal 1002
Total 2004
Talati et al. BMC Nutrition  (2017) 3:3 Page 5 of 12
food (cookies) and one was a meal (pizza) to permit com-
parisons. Along with corn flakes and yoghurt, these four
food types were chosen because they are commonly pur-
chased products [62], vary widely in healthiness [46], often
contain health claims [63] and consumers often make use
of the nutrition information contained on the packs of
these products [64]. These foods have also been studied fre-
quently in the past, allowing the findings of this study to be
compared with those of previous studies [55, 65–75].
Healthiness
The three healthiness profiles (less healthy, moderate,
healthier) for each food were created based on existing
products in the marketplace and previous research
showing that a HSR rating of less than two stars is gen-
erally perceived as unhealthy and a star rating greater
than three is generally perceived as healthy [43] (possible
range of half a star to five stars). An equal distance of
one and a half stars between the less healthy, moderate
and healthier versions was applied to facilitate subse-
quent data analysis. Although the healthier versions of
the pizzas and cookies in this study would not generally
be considered ‘healthy’, important insights will be gained
from comparing consumer judgements of these products
with their less healthy counterparts. This reflects the real
world where consumers wishing to buy an unhealthy
product often still have the choice between a relatively
healthier (i.e., 3 stars) or unhealthier (i.e., 1 star) version
of the same product. A search was conducted to find
existing cookies, corn flakes, pizza and yoghurt products
in the Australian marketplace that fit these require-
ments. There were only a few instances where it was ne-
cessary to slightly change a nutrient value so the overall
product profile conformed to the requirements outlined
above. The resulting less healthy, moderate and healthier
profiles are shown in Fig. 2.
Price
Price was set based on the price of the existing products
carried by the two main supermarket chains in Australia.
The price of the ‘cheap’ mock product was set at the level
of the cheapest product available in that food category in
the marketplace (e.g., the cheapest 1 kg vanilla yoghurt
tub). Price increased in equal increments (e.g., $1) from
cheap to moderate and from moderate to expensive, to
enable assessment of participants’ willingness to pay for
increases in healthiness. The ‘expensive’ price did not ne-
cessarily reflect the cost of the most expensive product in
the marketplace. Rather, prices were intentionally kept
within a relatively small range so that the price attribute
does not dominate choices. The prices for each food are
shown in Table 3.
Health claims
One aim of this study is to examine the interaction be-
tween health claims and FoPLs. This can be revealed
through participant evaluation of nutrition information
that is seemingly (but not obviously) contradictory [76].
Table 4 lists the health claims applied to the food prod-
ucts that will be included in the study. Since health
claims will appear on less healthy foods, the way these
health claims are worded is important. For example, the
word “reduced” is used rather than “low” because con-
sumers are likely to be skeptical of a product claiming
“low salt” while also showing a red light for salt. In
countries with health claim regulations in place, the re-
quirement for making a “low” claim is stricter and more
transparent than for making a “reduced” claim and
would likely prevent a low salt food achieving a red light
for salt. In Australia, foods displaying “reduced” claims
must contain 25% less of the specified nutrient than
would be found in the same quantity of a reference food
[11]. Loose guidelines exist on what can be considered a
reference food, allowing manufacturers to compare their
product to other foods in the same food category that
are high in that nutrient. Thus the using the wording
“reduced” is more consistent with the real world setting
in which products making “low” claims would likely
need to meet specific nutrition content requirements.
Information on reactions to contradictory health claims
and FoPLs will have implications for the many countries
that do not have health claims regulations in place [4].
Fig. 1 Example mock pack
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FoPLs
The FoPLs to be used in this study (DIG, MTL and
HSR) are shown in Fig. 2. All four FoPL levels (none,
DIG, MTL and HSR) will be represented equally across
the mock packs. The DIG and HSR images were created
in accordance with guidelines and templates [77, 78]. In
the MTL, nutrient information can be expressed per
100 g, per weighted serve (e.g., 160 g) or per meaningful
serve (e.g., two slices of pizza). The unit of meaningful
serve is recommended by the UK Food Standards
Agency [18], and as such was selected for application in
this study. In order to maintain the ecological validity of
the study, the colors used in the traffic lights were allo-
cated according to the nutrient levels of the mock pack
stimuli (see the description provided in the Healthiness
subsection above).
Procedure
Participants will be blind to the purpose of the survey and
will complete the survey online via a (desktop or laptop)
computer in a location of their choice. The survey will
begin with demographic questions to assess participants’
eligibility to take part in the survey based on the quotas.
Participants will also be screened for the frequency with
which they buy and consume the foods shown in the
survey. Participants who indicate that they “never” pur-
chase or consume more than two of the four foods used
in the survey will not be eligible to participate.
Those who pass the screening process will go on to an-
swer questions on their diet, nutrition knowledge, food pur-
chasing behaviors and attention to and preference for
nutrition information on food packs. They will then be
shown eight mock food pack images, one at a time, and
asked to rate the food product on various outcomes. The
rating task will be limited to eight packs to avoid respond-
ent fatigue. This is especially important since each image
will need to be rated on several dimensions. The first two
packs presented will be ‘no FoPL’ packs to obtain a baseline
measure of participants’ perceptions of the products before
they are exposed to FoPLs. For those mock products con-
taining no FoPL and no health claim, participants will not
have access to any front-of-pack nutrition information,
allowing these mock packs to serve as the control condi-
tion. Participants will, however, have access to the NIP
should they choose to click to view this. Throughout the
survey, each participant will be exposed to two instances of
each of the four FoPL conditions and two instances of each
of the four food types. The occurrence of each level of
health claim, price and healthiness will be randomized
using the least fill procedure. The same food type will never
be shown twice in a row to prevent participants assuming
they are being shown the exact same food packet twice and
hence failing to properly view the second image.
Participants will rate each food on various adjective
rating scales with polar attributes on each end (e.g., un-
healthy – healthy, low quality – high quality, boring – in-
teresting). Purchase intentions will be measured using the
item “Assuming you were interested in purchasing this
Table 3 Price levels by food type
Price Food type
Cookies Corn flakes Pizza Yoghurt
Cheap $2.65 $1.44 $3.00 $3.99
Moderate $3.65 $2.94 $4.00 $5.49
Expensive $4.65 $4.44 $5.00 $6.99
Fig. 2 FoPL stimuli by food type and food healthiness
Talati et al. BMC Nutrition  (2017) 3:3 Page 7 of 12
type of food, how likely would you be to buy this specific
item?”. All items will be rated on a 5-point Likert scale.
Participants will then be shown an array of pictures of
the food product, served out in different portion sizes with
text below each picture describing the portion size (see
Fig. 3). Participants will be asked “How much of this prod-
uct would you like to eat at one time?” followed by “How
much of this product should you eat at one time?”. The
portion size images have been selected from a comprehen-
sive food image database [79]. A “None” option will also
be provided for participants who feel they would not and/
or should not consume any amount of that product. Fewer
options will be provided for the yoghurt and corn flakes
portions because these products are typically served in a
bowl or tub and it is therefore more difficult to depict
discrete serving sizes for these products compared to
products such as pizza and cookies that can be broken
down to a single unit. Across all the food products, re-
gardless of the number of portion sizes shown, the second
image will represent the recommended serving size as
reported in the MTL, DIG and/or NIP applied to the
mock pack. Given that people often exceed serving size
suggestions (particularly for snack foods) [80, 81], this will
allow for a range of responses above the recommended
serving size.
After all eight mock packs have been rated, partici-
pants will be asked if they have used any of the FoPLs
from the survey in the past (and, if so, how helpful they
had found the labels for previous food purchases) and
how useful they were in the survey. Optional demo-
graphic items will be posed relating to income and edu-
cation, the language spoken at home, their height and
weight (to permit body mass index (BMI) calculation).
Participants will also be asked if they are color blind to
enable individuals with this condition to be considered
separately in analyses relating to the MTL FoPL. A sep-
arate child version of the survey will be created that is
identical to the adult survey except that some questions
(i.e., food purchasing behavior, household income and
education level) will be omitted. Missing data will be
Table 4 Health claim levels by food type
Health claim Food type
Cookies Corn flakes Pizza Yoghurt
No claim - - - -
Nutrient content claim Reduced saturated fat High in fiber Reduced salt High in calcium
General level health claim Reduced saturated fat to help
reduce total blood cholesterol
High in fiber to help
improve digestive
function
Reduced salt to help
maintain healthy blood
pressure
High in calcium for strong
bones
Higher level health claim Reduced saturated fat. A diet low in
saturated fat helps reduce the risk
of coronary heart disease.
High in fiber. A diet high
in fiber helps reduce the
risk of bowel cancer.
Reduced salt. A diet low
in salt helps reduce the
risk of hypertension.
High in calcium. A diet high
in calcium helps reduce the
risk of osteoporosis.
Fig. 3 Portion size options by food type
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avoided through the use of forced response questions.
For those items that are not forced response and contain
missing data, pairwise deletion will be used for analyses
concerning these variables. Data storage will be managed
as per the Curtin University Ethics Committee require-
ments. Electronic data will be stored on secure, pass-
word protected servers. All Principal Investigators will
be given access to the cleaned data sets.
Analysis
Descriptive statistics for participant characteristics, self-
reported use of nutrition information, and FoPL prefer-
ence will be summarized. NIP views will be calculated to
test H1a. A factor analysis will be conducted on all ad-
jective rating items to determine whether an overall
product perception variable can be extracted. A per-
ceived healthiness variable will be created using the ‘un-
healthy-healthy’ and ‘nutritious-non-nutritious’ items.
Analyses involving this variable will be prioritized over
other outcome variables. Manipulation checks will be
conducted to ensure that the levels of price and healthi-
ness used in this study were perceived as intended. For
the price manipulation check, a linear mixed model will
be run with price as the independent variable, partici-
pant identifier number as the random factor and aggre-
gated ratings on the ‘expensive-cheap’ and ‘good value
for money-poor value for money’ items as the dependent
variable. For the healthiness manipulation check, a linear
mixed model will be run with healthiness of the mock
food as the independent variable, participant identifier
number as the random factor and perceived healthiness
as the dependent variable.
H1a will be tested by measuring the frequency with
which the NIP was viewed across all mock pack ratings.
Linear mixed models will be used to test H1b and H2. The
fixed effects will be participant characteristics (gender, age,
SES, education, nutrition knowledge, diet, income and
BMI) and mock pack attributes (FoPL type health claim
type, NIP views, price, food type and healthiness). The ran-
dom effect will be participant identifier number. The
dependent variables will be overall product perceptions,
perceived healthiness, purchase intentions and amount of
the product considered appropriate/desirable to consume.
The model will test for all main effects and select 2- and 3-
way interactions of interest (i.e., FoPL x healthiness, FoPL x
health claim, healthiness x NIP views, price x healthiness,
health claim x healthiness, FoPL x healthiness x health
claim, healthiness x health claim x NIP views). Post hoc
comparisons will be conducted to explore the nature of any
significant interactions.
Planned comparisons will be run to test specific hypoth-
eses. H3 will be assessed by testing the effect of FoPL x
healthiness on perceptions of healthiness. H4 will be
assessed by testing for an effect of FoPL x healthiness on
purchase intentions. H5a will be assessed by testing for an
effect of health claim type on overall product perceptions,
purchase intentions and amount of the product consid-
ered appropriate/desirable to consume. H5b will be
assessed by testing for an effect of health claim x FoPL on
overall product perceptions, purchase intentions and food
portion sizes selected. A graph showing the predicted out-
come for H6b is shown in Fig. 4. A Sidak correction will
be applied to any unplanned comparisons.
Discussion
The aim of this study is to better understand how different
front- and back-of-pack elements (i.e., NIPs, FoPLs and
health claims) in combination with healthiness and price
impact on consumers’ evaluations of food products. The
results will indicate whether particular FoPLs lead to more
accurate perceptions of healthiness and, if so, whether
they can prevent health claims from inducing a positivity
Fig. 4 Expected perceived healthiness ratings by FoPL type and product healthiness
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bias in less healthy foods. This study is likely to be one of
the first large-scale quantitative studies to include children
and to examine the effectiveness of the new HSR front-of-
pack labelling system. Recruiting a large, diverse sample of
participants will permit identification of which results are
generalizable to the population as a whole and which
apply to certain demographic groups. A strength of the
study will be the full factorial design that provides the abil-
ity to systematically vary and fully cross all levels of prod-
uct attributes. This will minimize the influence of
confounding effects (e.g., healthier foods being more ex-
pensive) and external variables (e.g., brand loyalty) and
allow for a more comprehensive understanding of the in-
fluence of each attribute in the context of the other attri-
butes. The results, which will be disseminated through
publication in academic journals, are likely to be of sub-
stantial interest to public health policy makers and practi-
tioners around the world.
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